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Lunar Operations Analyzer
Applying Systems Engineering to Lunar Surface Systems Operations

National Aeronautics and Space Administration

About the Te c h n o l o g y
The Lunar Opera t i o ns Analyzer (LOA) is a us e r -
friendly sys t e ms engineering and integration tool
for lunar surface opera t i o ns. It is an Exc e l - b a s e d ,
analytical framework that integra t e s :

• Lunar surface system elements 

• Mission scenarios

• Operational metrics

• Technology configura t i o ns 

The user interface contains mission and re q u i re-
ments definitions as well as a v i s u a l i z e r — an easily
c o m p re h e nsible color-coded matrix that provides a
unified sys t e ms - l e vel analytical view based on
user-chosen system/technology configura t i o ns.
The “back-end” contains data for each lunar sur-
face element.  The user can modify any data and
use the visualizer to perform “what if” analys e s
under a variety of configura t i o ns and mis s i o n
scenarios to ens u re re q u i rements compliance.

See reverse side
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L O A

Applies sys t e ms engineering to lunar
surface sys t e ms opera t i o ns. 

Facilitates compre h e ns i ve quantitative
a n a l ys is.

I n t e g rates all aspects of sys t e ms and opera t i o ns.

Easily modified to meet a variety of needs.

Easily integrates with other tools and
a n a l ys is results – including Cra d l e .

E a s y - t o - use Excel-based format prov i d e s
unified interrelated system-wide view.

Benefits of the Technology: At-A-Glance 
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Significance of the
Te c h n o l o g y
Human lunar mis s i o ns will be complex, costly,
and dangero us. The highest leve ls of the
C o nstellation Pro g ram Office recognize the need
to better assess what and how mis s i o ns will be
conducted on the lunar surface. To ens u re sa f e-
t y, success, return on investment, and life-cyc l e
e f f i c i e n c i e s, designers and mission planners will
h a ve to be pro a c t i ve and systemic when inte-
g rating opera t i o ns. They will have to know, for
e xample, whether surface elements such as
sp a c e s u i t s, habitats, rove rs, power and informa-
tion sys t e ms, and other interrelated surface ele-
m e n t s, meet operational needs under a dive rs e
set of configura t i o ns and scenarios.

The LOA can help address those challenges by
e valuating surface elements against differe n t
m e t r i c s, including sa f e t y, opera b i l i t y, intero p e r-
a b i l i t y, maintainability, logis t i c s, human factors,
work efficiency index, science, and international
c o ns i d e ra t i o ns. With this sys t e ms - i n t e g ra t i o n
tool, they can determine operational re q u i re m e n t s
and ove rall system sens i t i v i t i e s. They can easily
apply opera t i o ns sys t e ms-engineering methods
to lunar surface sys t e ms, resulting in integra t i o n
a c ross a wide variety of factors to provide a
b road sys t e m - l e vel persp e c t i ve – including the
relation to mission contro l .

Uses At-A-Glance
◆ R e q u i re m e n ts definition, tra c k i n g ,

and analysis

◆ O p e ra t i o ns integration and impacts

◆ Gap analysis

◆ Individual element desi g n

◆ O p e ra t i o ns concept definitions

◆ A rc h i t e c t u re - l evel tra d e s

◆ R isk mitigation

◆ Technology infusi o n

◆ S ystem complexity management
(e.g. sensitivity analysis, complexity
re d u c t i o n )

Future Plans

A prototype, with a subset of the needed data
and functionality, is currently ava i l a b l e .
D e ve l o p e rs plan to continue building the tool
to determine and quantify all re l e vant metrics,
describe all elements and mission scenarios to
the level of technical specification re q u i red for
a n a l ys e s, and enumerate all the re l e vant func-
tional and technical alternatives to conduct a
variety of “what if” analys e s. 
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